Ovarian cancer is one of the most common gynecologic malignancies. The present study was designed to compare age-standardized incidence rate (ASR) of ovarian cancer in Iran with that in Australia and some other developed countries. MATERIALS AND METHODS: Data from the Cancer Registry Program of Iran, as a base, were compared with the cancer registry reports of surveillance, epidemiology and end results program in the USA, considering the population of the USA in the year 2000 as the standard population. RESULTS: In all the age groups, ASR of ovarian cancer was much lower in Iran. Overall rates of ovarian cancer in Iran and the USA were 3.9 and 16.2 per 100,000, respectively. CONCLUSION: Age-standardized ovarian cancer rate in Iran was much lower in comparison with high incidence areas in the world. Encouraging oral contraceptive use and reduction in fat intake may be effective in decreasing the rate of ovarian cancer or keeping its rate constant in Iran.
Introduction
Ovarian cancer is one of the most common gynecologic malignancies and the fifth most common cause of cancer death in women. [1] In the developed countries of the world, ovarian cancer is a common neoplasm, ranking as the 7 th most frequent for incidence. [2] The total number of ovarian cancer cases worldwide has been estimated to be around 192,000 per year in 2000, thus representing over 4% of all cancers in women and the 6th leading site for incidence. [2] In Iran, ovarian cancer is the 8 th most frequent for incidence. [3] A five-year survival of ovarian cancer patients in Iran is estimated to be 61%. [4] Information on cancer patterns provides an important basis for determining the priorities for cancer control in different countries worldwide. Although deaths and lost years of life due to cancer have been used widely for this purpose, cancer incidence data provide important information on the risk for different cancers, independent of prognosis, which is important in the planning and evaluation of cancer prevention and early detection. [2] In general, there are large regional variations in the incidence of ovarian cancer in different parts of the world. High incidence regions of the world are Europe and North America. [5, 6] In a study based on age-standardized incidence rates (ASRs; adjusted for standard world population) in eastern India, the most frequent malignancies in the female population were cancers of breast (22.7%), followed by cervix (17.5%), gall bladder (6.4%), and ovary (5.8%). [7] In a population-based data collection in Tehran, ASR of female cancers was calculated. The highest incidence was reported for the cancers of breast, stomach, lung, and ovary. [8] Data collected from the pathology-based cancer registry of Iran, 2005, showed that the most common cancers in women were breast, skin, colorectal, and stomach cancers. [9] The present study was designed to compare ASR of ovarian cancer in Iran with that in some developed countries, such as the USA and Australia.
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Materials and Methods
Cancer registration activities in Iran date back to 1968 in the form of local registration studies. [8] Systematic cancer registry covering the whole country was developed in the year 2000 in Iran.
Data collection by the Iranian Cancer Registry is active and pathology-based, covering the whole country's pathology laboratories. Hospital-based and death certificate-based data have not been included. Therefore, the data derived from the annual report of 2004 and 2005 of the National Cancer Registry, published by the Ministry of Health formed the basis of our study. These included 793 new primary ovarian cancer cases. [9] Cases were collected from all the 30 pathology laboratories from all over the country, encoded by ICD-O-2/3, which was estimated to cover at least 80% or more of all solid tumors, except cancers of the lung, liver, pancreas, brain, and retinoblastoma, which were not histologically confirmed. In the case of ovarian cancer, the large majority was thought to have been proven histologically, except for some cases of endstage disease in elderly women. [9] In total, 45 histologic subtypes for ovarian cancer cases were reported by laboratories. Based on literature review, [10] [11] [12] [13] [14] we classified ovarian cancers into 10 main clusters, including the following: all ovarian, all epithelial, serous, mucinous, endometrioid, clear cell, other epithelial, germ cell, sex cord-stromal, and other ovarian.
In the Iranian National Cancer Registry Report, the crude incidence rate of all ovarian cancers was reported in 5-year groups and pathologic subtypes were reported in 10-year groups.
We referred to the general female population of Iran, 2005, in age-specific groups to determine the agespecific incidence rate of ovarian cancer based on our own population. In the next step, ASR of ovarian cancer was determined based on the 2 populations: first, standard female population of the world in 2005; and second, standard female population of the USA in the year 2000. [15] These basic data were then compared with reports of cancer incidence and mortality data from 17 cancer registry centers of the surveillance, epidemiology and end results program (SEER) program in the USA, [13] [14] [15] [16] [17] [18] Australia, [19, 20] WHO, [14] and the International Agency for Research on Cancer (IARC). IARC collects data from all the countries in GLOBOCAN Database and is under the WHO supervision. In this Database, standard comparison is based on age-standardized population of the world.
Results
Among the 793 new ovarian cancer cases, age was unknown in 11 (1.4%) cases. Median age of the remaining 782 cases was 49 years. Most of the cases (56.3%) were in the age group of 30-59 years. About 26.7% and 17% of the cases were older than 59 and younger than 30 years, respectively. The lowest median age was seen in germ cell tumors (23) and the highest was observed in clear cell cancers (57). Descriptive characteristics of ovarian cancer cases of the study (Iran, 2004 (Iran, -2005 in comparison with the SEER report (USA, 1992-1999) [13] are shown in Table 1 .
Age-specific incidence rate of all the ovarian cancers in Iran in comparison with the Center for Disease Control (CDC) reports in the USA (2004) and Australia (2002) are shown in Table 2 and Figure 1 . In all age groups, the lowest incidence rate was seen in Iran, which increased with age to a maximum of 10.3 per 100,000 In a study in Western Australia (1982-1998), the median age of ovarian cancer was reported to be 63 years, [20] whereas in a study in Sweden, the median 
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age of ovarian cancer was 61.6 years and it remained constant in 30 years. [22] Comparison of the age distribution of new ovarian cancer cases revealed that in Iran, 30-59 years age range (56.3%) was the most common age group, whereas in the USA, those aged 60 years or more (51.9%) formed the most common age group [ Table 2 ]. This means that the absolute number of younger ovarian cancer patients was the highest in Iran, although the ASR (adjusted for standard population) in all age groups was much lower in Iran compared with that of USA and Australia [ Table 3 ].
Life expectancy was higher in the USA, resulting in greater proportions of elderly women in the US population, which might have contributed to these differences. [23] Comparison between age distribution in Iran and the standard population of USA in the year 2000 is shown in Figure 2 .
In the developed countries of the world, ovarian cancer is a common neoplasm, ranking the 7th most frequent for its incidence. [2] There are, however, large variations in the incidence rate of ovarian cancer in different areas of the world. Areas of the highest incidence are located in Europe (especially the Nordic countries and the United Kingdom) and North America. [23] Ovarian cancer is therefore an important public health issue in the western countries.
Adjusting crude ovarian cancer incidence rate in Iran (2.33 per 100,000 women) for standard world population revealed an ASR of 3.07. Based on GLOBOCAN Database, 2002, the crude incidence rate and the ASR of all ovarian cancers in the world is 6.6 per 100,000 [Table 4 ]; that is, Iran is a low incidence area in the world, nearly similar to that of eastern Asia (3.7), middle Africa (3.3), and Saudi Arabia (4.5). ASR of USA (10.6), Canada (11.6), Australia (8.9), and Europe (9.7-13.3) are much higher than that of Iran.
Incidence rates of ovarian cancer in the high-risk countries (the USA, Canada, and Scandinavia) remained approximately constant or declined between 1980 and 1995, [23] while an increasing trend was observed in countries, such as Japan, India, Singapore, and southern and eastern Europe, which were previously low-risk areas. [24] A study has compared trends in ovarian cancer incidence in East Asia, Europe, and the USA. East Asia showed a lower ASR compared with that of USA and Europe. An increasing trend was observed in East Asia, whereas the USA experienced a decreasing trend in the same period. [25] Ovarian cancer incidence pattern may be explained by changes in risk factors in the society. [22] Nulliparity and low parity have been consistently related to ovarian cancer. Most studies have shown a decline in the risk associated with the number of full-term pregnancies beyond the first one, thus suggesting that additional risk reduction is conferred by events accompanying each pregnancy. [26] [27] [28] The protection offered by combined oral contraceptives (OCs) against epithelial ovarian cancer is well established in literature and is very important from the perspective of public health. [29] [30] The overall estimated protection is approximately 40% in those who use OCs regularly and increases with the duration of use. [23, [28] [29] [30] [31] [32] [33] [34] [35] [36] The favorable effect of OCs against the risk for ovarian cancer seems to continue for at least 10-15 years after OC use has ceased and is not confined to any particular type of OC formulation. [37] The Iranian Ministry of Health reported 2.1 births for every woman in 2008. It is also estimated that 20.9% of married women of reproductive age use OCs in Iran.
Potential links between ovarian cancer and diet were originally suggested on the basis of international differences or correlation studies. A relationship with fats, proteins, and total calories was observed. [38, 39] A relationship between ovarian cancer and intake of meat and fats has also been reported from some cohort and case-control studies, whereas fruit and vegetables appear to be inversely related. [33, 34, 40] Some case-control studies found direct associations between the quantity of fat intake and the risk for ovarian cancer. [38, 41] Unfortunately, inappropriate use of fat is common in Iran. Nearly 70% of the Iranians' intake is reported to be saturated fat and more than 40% of it consists of trans-free fatty acids (FFAs) and saturated FFAs. The average content of trans-FFAs in liquid oil is 25-30%. [3] In terms of population-attributable risk, a large casecontrol study from Italy estimated that 5% of ovarian cancers were attributable to nulliparity, 12% never to have used OCs, and 4% to a family history of breast or ovarian cancer in first-degree relatives. Among women aged 50 years or more, older age of menopause accounted for 16% of all ovarian cancer cases, low intake of vegetables accounted for 24% of cases, and a high fat score for 7%. All these factors together explained about half of the cases, thus indicating the major influence of exposure to these known factors on the prevailing geographic and temporal variations of ovarian cancer rates. [42] Improved diagnostic tests, through the removal of precancerous lesions by early detection, may result in decreasing ovarian cancer incidence rate in the area.
Underdiagnosis and underreporting of ovarian cancer, especially in older age and advanced stage groups in Iran might be considered as the cause for lower incidence rates. However, we need more analytic studies to find out the definite impacts of each factor in ovarian cancer incidence rate in Iran and its ranking.
Conclusion
The low incidence rates of ovarian cancer observed in Iran in comparison to the USA and other western countries may be due to the somewhat higher parity and lower fat or energy intake, especially in rural areas, but also to lower coverage of cancer registry, especially for end-stage disease without histologic confirmation.
A concomitant declining trend in the incidence rate of invasive ovarian cancer was revealed in a 40-year study in Sweden. Patterns of parity and OC use have changed over the past 40 years. The interplay between the increasing risk due to declining parity and a protective effect of increased use of OCs over time have been suggested as an explanation for the observed declining trend of ovarian carcinoma incidence rate in Sweden. [22] In the recent decades, population growth rate and parity have decreased in Iran and OC use has changed. Sonography is available and inexpensive, resulting in the early detection and removal of a probable cancerous ovarian mass. The diet has changed in favor of western diets. These independent factors act in different directions with a different impact. The combined effect of all these factors can only be assessed through monitoring the incidence trends. Health care programs should focus on these trends rather than on prevalence data.
Population-based cancer registry covering the whole country is new in Iran. Therefore, the exact trend of 327 CMYK ovarian cancer incidence cannot be determined yet.
Encouraging OC use and low fat diet will undoubtedly be effective in decreasing the rate of ovarian cancer or keeping it constant in the female population of Iran.
